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The invention relates to the equipment and technology of capital repair of a well, 
specifically to methods of treating the bottom zone with subsequent completion of gas wells that 
have anomalously low formation pressures. 

There is a known method of treating the bottom zone of a well that includes lowering 
tubing (pump/compressor tubing, NKT), preparing a solution made from hydrochloric acid and 
the appropriate additives, pumping the solution to the bottom of the well, waiting for the 
completion of the reaction between the solution and carbonate rock and other deposits, and 
flushing the well (A. V. Suleimanov, et al., Equipment and Technology of Capital Repair of 
Wells, Moscow, Nedra, 1987, p. 288-297). 

A shortcoming of this method is the use of a substantial quantity of process equipment, 
which leads to additional labor costs and to the process being complicated by a large number of 
operations. In addition, the method does not assure the creation of specific conditions for 
completion of the well. 

Closest in technical essence and end result is a method of foam acid treatment of the 
bottom zone of a well (V. S. Ugolev, et al., Treatment of Wells with Acid Foams in Reef 
Formations. TNTO. Moscow, VNIIOENG, 1974). 

The method includes lowering tubing, delivering an aerated solution of acid and 
surfactant to the bottom zone of the well through the tubing in the form of a foam. An acid plant, 
compressor, aerator, and piping system are used with this treatment. 

However, in the known method the use of a significant quantity of equipment and the 
additional labor costs complicates and increases the cost of the repair process, which reduces the 
efficiency of the capital repair in the process of treating the bottom zone. Also, the known 
method does not make it possible to accomplish subsequent completion of this well in a single 
lowering and lifting operation. 

The goal of the invention is an improvement of the efficiency of capital repair of a well in 
the process of working the bottom zone and conducting the subsequent completion of the well in 
one lowering and lifting operation. 

This goal is achieved by the fact that in the known method of treating the bottom zone 
with subsequent completion of the well that includes lowering tubing, delivering an acid to the 
face through it, lifting of sludge/cuttings and causing the inflow of gas, in accordance with the 
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invention the acid is delivered to the bottom into the perforation zone, in a self-destroying 
container, and the acid, by eating through the container or flowing through holes in its bottom 
face, reacts with wastes at the bottom and carbonated rock in the formation, causing the liquid to 
foam, thereby supporting its removal, and above the container in the tubing there is positioned a 
suspended packer, which is deployed above the perforation of the operating string, thereby 
localizing the acid in the well. 

A schematic drawing of the insulation of the self-destroying container in the bottom zone 
of the well is shown in the figure; this consists of the flow string 1, tubing or flexible long 
no-coupling tubing 2, supported packer 3, self-destroying container 4, perforations 5, productive 
formation 6 and artificial bottom plug 7. 

The method is implemented in the following way. 

The self-destroying container 4, which contains acid, is delivered to the perforation zone 
5 along the flow string 1 on tubing 2 without reaching the artificial bottom plug 7. The acid, 
which is in the self-destroying container 4, eats through it and reacts with the waste material at 
the bottom and the carbonate rock in the productive formation 6, the liquid foams up, thereby 
assuring that it will be carried out with the sludge from the bottom zone and causing the inflow 
of gas. 

In the lower section of tubing 2 above container 4 there is a suspended packer 3, which is 
deployed above the perforations 5 in the flow string 1, thereby assuring that the effect of the acid 
in the well will be local. 

Another variation is possible: the self-destroying container 4 containing the acid is 
delivered to the perforation zone 5, and reaches the artificial bottom plug 7. The acid flows out 
through a hole in the lower face, which opens after the container impacts against the artificial 
bottom plug 7. 

The use of the suspended packer at the face makes it possible to section off the entire 
upper part of the volume of the well from the bottom zone, to create favorable conditions for an 
increase of pressure as the liquid foams in the reaction with the acid, to clean the bottom zone of 
sludge and the channel in the rock of the productive formation around the cement ring and to 
cause the inflow of gas. 

The economic benefit from the use of this technical solution will roughly be in the range 
of 50% by comparison with the traditional methods of treating the bottom zone and completion 
of the well as separate operations. 

Claim 

A method of treating the bottom zone of a well with subsequent completion of the well, 
which includes lowering of tubing, delivery of acid to the face, removal of sludge and causing 



the inflow of gas, which is distinguished by the fact that the acid is delivered to the face to the 
perforation zone in a self-destroying container and the acid, by eating through the container or 
flowing out through a hole in the bottom face of the container, reacts with the wastes at the face 
and the carbonate rock in the formation, causing the liquid to foam and supporting its removal, 
and a suspended packer is mounted above the container in the tubing and isolates the flow string 
above the perforation, thereby localizing the action of the acid in the well. 
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HaoCpeTeHwe othocmtc* k toxhwcq m 
TexHonoTMM KanMTanbHoro pqmohtq cKBaxHHbt, a 
MM6HHO k cnocoOaM o6pa6oTKM npM3a6oflnofl 
aoHbi c nocnetoytoiUMM ocboghm&m raaoewx 
cxBaxMH c anoManbHO hm3kmmm nnacToebiMM 
AaeneHHRMM. OGecneNMBaeT noewujeHwe 

XpIpeKTMBHOCTM KaJIMTaJlbWOTO pOMOHTfl 

cicsajKMHbi a npoueoca oGpaOOTKM nptoaOoflHofl 
aoHbi m npoeeABHwo nocnoAytou^ero ocaoeHMH 
cJCBaKMHbi b OAHofl cnyciconom>OMMofl 
onepai4HM. CymHOCTb H3o6peTeHHn: cnyocaiOT 
Hacocwo-KOMnpeccopHwe TpyCbj flocTaarmioT 
Ha 33600, e 30wy nopcpopauMM. mcnoTy. 
KncnoTy AOcraBJiHWT b caMopsapyuiaioiMeMCfl 
KOHreAHepe. HaA kohtoAngpom b 
NacocMo-tcoMnpoccopHba TpyOax 
ycTaHaanMBaiOT 6eaonopHb*ft naicep. naicap 
pacnaxepoBbiBaiOT HaA neptfcopaHnefl 
3xcnnyaTaunoHHoA kohohhw. 3thm 

oGecneHHBaioT noxanbHoe abActbho KMcnoTbi a 
asaxKHe. KMcnoTa BCTynaer a peajajMio c 
OTXQAaMM Ha 3a6oe h KapfionaTHofl nopQAOfl a 
nnacTe. sen en * Ban jKHAXOCTb. 3rmi 



oeecnesHaaiOT buhoc jkmakoctm h uinaMa. 
BbiabiaaioT npwTOK rasa. 1 nn. 
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(54) METHOD OF TREATING BOTTOM-HOLE FORMATION ZONE WITH SUBSEQUENT COMPLETION OF WELL CM 



(57) Abstract: 

FIELD: equipment and technology of well 
workover. particularly, methods of treatment 
of bottom-hole formation zone with 
subsequent completion of gas wells with 
abnormally low formation pressure. 
SUBSTANCE, method includes lowering of 
tubing into weV; delivery of add , in 
serf-destroying container, to weH bottom to 
zone of perforation; installation of hanging 
packer in tubing above said container 
removal of packer above perforation of flow 
string to provide for local action of acid 
in well. Acid reacts with bottom wastes and 
carbonate rock in formation and fluid 
foaming to provided for carrying out of 
fluid and cuttings and to ensure gas inflow. 
EFFECT: higher efficiency. 1 dwg 
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MaoGpeTOHMe otmocmtcb k toxhmkb h 
TexHonomM KanicranbHoro peMOHTa cxbokmhw, a 

MM6HMO K CnOOOteM OOpaGOTKM npMSaOOHHOM 

sonbi c nocnemyiou^ui ocsoenMe** rasoebot 
cxsaxMH c awoManbMO mmsxmmm nnacrosbtwM 



6eaonopHbifl naicep. kotoou* pacnaxeposbi8ajoT 
nan n ep dwp a nweil axonnyaTauMOHMofl iconowHu, 
oOecnoMMBaA noxanbHoe AeflCTBMe xwcnoTbi b 
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HaaocTOH cnoooO oGpaocrxM npHsaooAnofl 
aoHbi cxsaxMHw. BxnxxaKxuMA cnyoc 
KacocHOHOOMnpeocopHbot TpyO (HKT). 
npMroToenewwo pacTBOpa Ma ocMoae con*MoA 

KMCHOTbl C OOOTBOTCTBy IOIUM MM 



BMoepxxy bo bpcmghm aha ocyutecTBneHMn 
peaxuMM pacTBOpa c icapGoHaTHOfl nopoAoA h 

APyTMMM OT/lOXeWMRMM M npOMbf&Ky CXBfiUKMHfat 

(A.B. CynefluaHoe, K.A. KapaneToe. A. C. 
Hlumh. TexHMKB m TexHQjxxvtfl KanMTanbHoro 
peuoKTa oxBaxMH. M: "HeApa". 1987. c. 
286-297). 

HaoocrarKDM abhhoto cnocooa Ranwercfl 
McnonbaoBaxwe sHaMMTenbHoro KoxiMMecTBa 
TexKonorMMecnofl tbxmmxm, mto boost k 
AononHMTeiibHbiM TpyAosarpaTaM m k 
ycnoxHeHMio TexHonorMseoooro npoqecca 
KonimecTBOM onepanxtt. Kpome 3toto, cnocoO 
He ooecneMMBaeT cosAaHMB onpoAenewHux 
ycnoBMd ah« ocaoewMfl cxaaxMHbi. 

HanOoneo GnMsxMM no TexHMMecxofl 
cyiuHocm m AOCTMraeMOMy peaynbTary 
flanneTCfl cnoooO neHOKMcnoTHOfl oopaooTKM 
npHsaooflHoA sohw cxBaxcMHbJ (B.C. V rones m 
Ap. 06pa6ornca ckbbmcmh kmcjtothwmh now awn na 
pM0oreHHfaix MecTopcoKBewMRx THTO. . M: 
-BHHVI03Hr, 1974). 

CnocoO BKnxxaeT cnyoc 

KacocHOHcoMnpeccopHboc TpyC {HKT), bboa b 
npHsaOoftwyio 3ony cacsajKMHbt no 
HaoocHo-KOMnpeocopHbiM rpyoaM (HKT) 
aapMpoeaHHoro pacTBOpa xwcnoTbi m 
noBepXHOCTHO-aicTMBHoro Beu;ecrBa (ITAB) b 
bmao neHbi npM Taxoft oOpaooTxe McnonwywT 
KHcnoTHbifl arperaT. KOMnpeccop, aaparop, 

CMCTeMy OOBflSKM. 

OAHaxo b MssecTHOM cnocooe npn MOHeHMO 
3HaviHTeribHoro KoromecTBa tqxhmkm, 
AononHMTanbHbix TpyAosaTpaT ycnoxMJWT m 
yAopoMcaer npouecc peMOHTa. mto otwtcaeT 
3cjxp8crvi BHocTb KanMTanbHoro peMOHTa b 
npoqecce oopaooTKM npMsaOoMHoA 3ohw. A 
raoce MseecTHWM cnocoO ho nosBonneT 
ocyu^cTBnsrrb nocneAyKxnee ocsoeHMO arofl 

CKBaKMHbl B qamoA CTtyoCO-nOAbeMHOfl 

onepauHM. 

Lja/ibjo HecTOflmero MsoopeTeHMH sanneTcn 
noBwiueHMe 3cpcperrnBHocTM KanMTanbHoro 
pewoHTa cxBaxMMbi b npouecce oopaooTKM 
npM3a6oAHoA aoHbi m npoeoABHHe 
nocneflyKxnero 0C8O8mmji cxBaxoiHbf a oahom 
cnycMO-noabeiiMOfl onepauMM. 

(Tocra aneHHa n nartb AOCTMraeTCB tom. mto b 
M38eCTHOM cnocooa oOpaOOTKM npnsaOoftMofl 
aoHbi c nocnaoyioiUMM ocsoaHMdM cxBaxMHbi, 
BKnioMaiot^eM cnyoc HacocHo-icoMripeccopHba 
TpyO, AocraBicy no hmm na aaooA kmoiotu. 
BbfHoc uinaMa m BbOOB npMToica rasa. cornaoMO 
waoCpeTexMJO KMcnoTy ppcraanmoT na saoofl, a 
Sony neptpopeuMM. a caMopaapyuiaiou^eiicw 
KOHTeftHepe. noropasi, pashonan ero mtm 
Bbrrenaw Mepas OTaepCTMe MMXHero Topt^a. 
BCTynaeT b peaxuvoo c orxoflaMM na 33600 m 
KapooHaTHoA nopoflofl b nnacre. BcnoHMBaft 
xcMAKCcTb. ooecnesMsaA ee Bbtnoc, npM 3tom 

MBA KOHTOAHepOM B HKT yCTaHaBAMBaJOT 



Ha MepTaxa MSOopaxeHa ocetca ycraMOBXM 
5 otM op a apyuiatou ^ef Oca KOMTeflHepa b 
npMsaooAHoA somo cxBaaotHbt. axnioMaJOi4afi 
accnnyaTauMOHMyio KonoHMy 1 . 

waoocHCHCOMnpeccopHbie rpyobi mjim rMOicyto 
AHMMMOMOpHyio oasMy^TOByio TpyCy 2, 
w oeaonopHbifl naicep 3, caMopaapyuiaiotuMAcB 
KDHTaflHop 4, riep0opaHMio 5. npooyicTMBMbifl 
nnacT 6 m MocyccreeHKbiM aaOoA - moct 7. 
CnocoO ocymecTanHWT cne^yiou^MM 
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B 30My neptpopauMM 5 no axcnnyarauMOHHofl 
KonoMMe 1 na HacocHo-icoMnpoccopHba TpyCax 

2. HO ADCTKTQR MOCyCCTB8HHOfO 3300fl - MOCTB 

7, oocTaannioT cajuicpaapyujaiou(MRcn 
noHTeftHep 4 c KMcnoTofl. KMcnoTa, 
wax oa» 14a »cn e caMcpaapyiiiajouteMca 
KOHTeftHepe 4, pasbeAaeT ero m BcrynaeT b 
peaxuMJO c otxqabmm na sa6oe m xapooHaTwoft 
nopoAoft b npqqyKTMBHOM nnacre 6. BcnewMBaoT 
xMAXocTb. ooecnesMaafl ee BbtHOc 00 uinauow 
K3 npMsaCoAHoA sohm m Bbooe npHTona raja. 

B HMxotefl MacTM MacocHOHcoMnpeccopHbix 
TpyO 2 Bbiiue xoHTeftHepa 4 ycTaHaanMBaioT 
eeaonopHbrfl naicep 3, KoropbiR 
pacnajceposbiBaiOT mba nopcpopaunefl 5 B 
3Koinyarai4MOMHoA KonoHHe 1. oCecneMMBaB 
noicanbHoe aaActbho tcMcnorbi b cxBaxMHO. 

BosMoxeH ApyroA BapMaHT* 

caMopaapytuaKXAHftcfl KOHTeflHep 4 c icMcnoTOfl 
AOCTaannioT b 3ony nepcpopauMM 5, AOCTMran 
MoryccTBeHHoro aaoon - Mocra 7. KMcnoTa 
BbrreicaeT Mepea OTBepcTMe HMxcwero ropqa. 
OTKpbiaaioiuerocn nocne yAapa kohtqA Hope 4 06 
HcxyccTBeHHwA saCofl - nnacr 7 ckbsxcmmw 
35 npMMeneHMe 6asonopnoro naxepa na saoofl 
nosBonaeT oroenb boo BepXHJoio MacTb o&beua 
ot npMaaooftHOfl aoHbi CKBaxMHw, coaABTb 
GnaronpMBTHbie ycnoBMM Ami noBbjaieHMB 
AaaneHMfl npM BcneHMBaHMM ncmaxoctm b 
npouecce peaicuMM c kmcjiotoA, oMHCTMTb 
to npM3a6oflHy» aony ot uinawa m Kananbi a 
nopQAO npOAyKTMBHoro nnacTa Boxpyr 
ueMeHTHoro Konbua m Bbuaarrb npmon rasa. 

3KOHOMMMeCKMft 30>pe»CT OT MCnonbSOBaHHB 

AaMMoro TexHMMeocoro peuieHHfl 

OpMeHTMpOBOHHO OOCTQBKT B npeAQTiaX 50% B 
CpaBHeHMM C TpaAHMMOHHblMM MOTQABMH 
OOpaOOTKM npM3aOOHHOtt 30Hb) M OCBOOHMB 

ocsaxcMHbi xax OTAanbHO bjhtwo onopai^M 

OopMyna h3o6pgtghm«: 

CnocoO oopaooTKM rtpMsaooftnoft sohu c 
SO nocneAyxNUMM ocsoghhom ocaaxcMHbi. 
BxrooMaioiUMfl cnyoc HacocwoHcoMnpeccopHboc 
TpyO (HKT). Aocrasxy Ha saoofl KMcnoTbi. buhoc 
uinaMa m Bbiaoa npMToxa rasa. omMMaioiuMflcfl 
tbm. mto KMcnory AOCTaarwioT Ha saoofl. a soHy 
nepcpopauMM, a caMOpaspyujaiotAeMCB 
55 KOHTeftHepe. KOTopan. pasbOAap ero mhm 
BbrrexaB Mepes OTBepcTMe HWKMero Topua. 
BcrynaeT a peaxuMio c OTXOAaMM na saooe m 
xapooMaTMOfl nopoAofl b nnacre. BcnoMM8a& 
xMAXOCTb m ooecneMMBaA ee Bbwoc. npM stow 
00 H3A KOHTeflMepoM b HKT ycTaHaanMBaioT 
GesonopMbtfl naicep. xoropbcfl pacnaxBpoBbaajOT 
mba rieptpopauMeft atccnnyaTauMOHMofl xonoHHbi. 
ooecneMMaaB noKanbHoe AeflcTBMe KMcnoTbi a 
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